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® Haktroakustteches Bauelement und Varfahran zur Fernidentifikatton 

® Dor Erflndung Bagt die Aufgabe xugrunda, tin dektroaku- 
stteches Bsuefement mlt Identification $- und/adar Sonsor- 
funktfonan und afn Verfahren zur Fdrrddarrtifacatton mlt 
dtesam Bauetement anzugaban, bat dam nur ein Intardigfat- 
wandiftr und nur twaf Leftungan banfitigt warden. 
ErfindungtgomSft wtrd dio Aufgaba dadurch ga&tt, daft der 
Intartflgftatwandlar mlrtdattens swat (n ftofho angaordnata 
Anzapfungan aufwefet did Qber ainen Signalbus etoktnsch 
vorbundan rind und da* Jada Anzapfung mit etner Apertur 
gewlchtat 1st vrabal did Aparturan und dia Abstftrtda dar 
Anzapfungan so bamessan Bind, da& efch afn IdantifizJe- 
rungscoda ergtbt 

DIa Erflndung betrifft aln elektmakusthchas Baualamant mtt 
Identifflcation*- und/odar Sanaorfunktionen, das sin an etek- 
troatawtlachen Intardtghahvandlar und aln Rezoatektrifcum 
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Beschrexbung 

Die Erfmdung bctrifft cin elektroakustisches Baudement mit Ideatifikauons- und/ oder Sensorroiikrionen.das 
einen dektroakustiscfaen Intenfigitalwandler and ein Piezoddctrikura enthilt und cin Verfahren zur Fernklenri- 
fikation mit dera elcktroakustischen Baudement 

Sie beaeht sich auf passive Bauderoente, wdche nach dem Prinrip der afcustischcn ObcrfHcnenwdlcn 
arbdten. Sie veretnen Identifikarions- and Sensorfunktionen und rind drahtgebunden oder Qber cine Funkstrek- 
keabfragbar. 

Tdemetrie-Sensorsysteme wciden in wdten Gebieten der Technik emgcsetzt Sie ennoguchen die Erfassung 
von Mefidaten an schwer zuganglichen oder von aggresshren Medien umgcbenen Orten. Konven&oneBe Syste- 
me auf der Basis dektromagnetischer Transponder oder akhver dektronischer Baugruppen erlauben entweder 
nur geringe Abfragc-Entfemungcn oder benotigen eine Energieversorgimg an der MeBstefle. FDr die Gewahr- 
leistung einer hohen Lebensdaner and ernes wartungsfrcten Betriebes sind diese Bgenschaften von NachtdL 
Daruber hinaus berdtet die Entsorgung der gatvanischen Hemente, die QbEcherweise zur Stromversorgung 

benutzt werden, Probleme. „ J n , „ . 

Fernabfragbare Systeme werdcn feroer zur Identtfikatioo von Gegenstanden oder Personen benoogt Fur 
bdde Anwendungsbereiche 1st es bckannt, Baudemente, die auf def Basis der akustiscfaen Oberfiachemveuen 
arbdten, einzusetzea. Sie eriauben den Betrieb als passive Sensoren oder ais sogenannte ID-Tags" ohne dgene 

^Ob^i^weUea-Anordiitmgen nmkttoaieren auf der Grundlage ptezodektrischer Eigeaschaften von Sub- 
straten oder Schichten. Auf diesen Siibstrat^ 

ddctroakustische Iaterdigitalwandier mechanische WeHoi erzeugt die rich endang der Oberflache ausbretten. 

Bd denim StahddVTcchntkbelttniit» diese Wdlen an einer anderen Stdle mitemem 

weitiM Interdigitalwai^ 

gtaifatarfn After drr Ffrtr«t» KmiWen ermSHtcht rint, EmfluSnahme auf dasdektrische Ausgangs- 

sieiiaifagiialverarbdtunglPhys^ 
aWAusb^tungsgesc^^ 

ren> Haufig gebrauchte Strukturen sind Obetflacnenweflen-Rescmatoren, -Vei^ogerungsidtangen ohne oder 
mhgewichtetenWa*aerobzw.Re0e*fo^^ . ^ . 

Die bekannten Anordnungen zur Hentifikation, die mit Retawnsbinken ausgestattet and, werden nut 
hnpuben angesteuert und tiefem ihrersehs erne Folge von Impulsen zurQck, die anfgrtmd untersduedKcher 
zdtucher Abstande dne IdentffikatbniJiifbnnatbtt analog ernes Barcodes beinhaltet NachtaEg ist daba, <kB 
dieses Informationssignal fur Storungen tm Obertragungskanal anfalfig ist UngewoUte Reflerionen m der 
HF-Obertragungsstrecke bzw. Oberlagerungen der Sgnale verschiedener Baodemente kdnnen zu Fehlmter- 
55 pretationem fuhreiL Wdterhin tst dne groBe Bandbrdte fur sotche Stgnafe erforderU^d* Probleme besonders 
hinsiditikh der Einhaltung gesetzlicher Vorschriften berdtet 

Weitere befcannte Anordnungen arbdten mh aogezapften VerzSgerungsleitungen. Sie and m der Lage, 
phasencodierte Stgnale (PSKj Phase Shift Keying) zu generieren. Diese Signale sind vorteilhaft fur die nachfoi- 
gende Signalverarbettung. Die zu diesem Zweck verwendeten Baudementestrukturen bestehen aus emnem 
Engacgs- und einem Aiugangswaiidler,dle defctrisch voaemander getretmt sind Zu ibrer Ansteoerung werden 
drd oder (bri getrennter Masse) vier Anschlusse bendtigt Der Einsatz in einem ftmkf emgesteuerten Jdeme- 
triesystm erf ordertdeshalb eine aufwendigeEnt^ 

ge nur eke Antenne verwendet werden sod , 

Der Erfmdung Gegt die Auf gabe rugrunde, ein dektroafcostisdies Baudement mit Identifikattons- und/ oder 
Sensorfunktionen und ein Verfahren zur Fernidentifikauon mit diesem Baudement anzugeben, bet dem nur etn 
mterdigh^hrananerttndimrrwetLe^ M . . „ 

BrfindangsgemlB gdingt die LSsung der Auf gabe dadurdu daB der tnteK&gtatwandier m i n d e st en s zwei tn 
Rdhean^eordiiete Anzapfungen aufwdst die Qber dnen Signalbus eldctrisch verbtmden smd unddasjede 
Aiaapfuttg mh einer Apertur gewichtet ist wobd die Aperturen und die Abstande der Anzapfungen so 
so bemessen sind, daB rich em Identifizienmgscode ergibt t 

Eine Variante der Ausgestaltung entsteht dadurch, dafl mindestens cwei Battdemente m Form emer Parauei- 
T^fllhmg jgfofin^nApT wmrhttnden and. t 

Bdm erfindungsgemaBe Verfahren zur Femideatifikation mh diesem dektroakustochen Baudement werden 
folgende Verfahrensschrttte ausgduhrt 

55 _ Erzeugen emer akusdschen Oberflachenwdle durch Anlegen einer bestimmten Anzahl hochfrequenter, 
smusfarnugerSchwingungen, _ . ^ „ t . . . , , 

- Erzeugen dnes phasencodierten Signals im Baudement durch Oberiagerung der Wechsdwtrknngen der 
an den gewiehteten Anzapfungen der Interdigitalstruktur entstehenden Teflsignale und, 

w — Auswertendes Signals. 

Bd einer WdterbQdung des Verfahrens zur Reafisierung von Sensorfunktionen wird zuatzEch das erzeugte 
Signal durch eine zu ermittdnde physikafische GroBe beeinfluBt und daaach erfolgt erne Auswertung des Signals 
der Erroittlung des zu bestimnienden Zustandes dieser physikalischen GroBe. . 
65 Die erfindungsgemaBe Anordnung und das erftndungsgemiBe Verfahren zeicfinea sich durch eine Rethe von 
Vorteilenaus. 

L Die Kodierung erfolgt mit rfilfe phasencodierter Signale, die so gestaltet werden konnen, daB sie 
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weitgeitend tinempfindlich gegea Stfinmgen «ind tmdein si6daA6tfes Arbattn mrf,^ a i 

v„~h*" A™^*!"^ « ixKrtfct proportional a. seiner AosdetaSe. Die 

Vorgabe emer besommtto Bandbrete kann to dureh die Wail der enlsprecbendea BuntSow rin^.ii»^ 
werden. Dm Antwortagnal der erfmdunpgenUBeo Anordnane hiV^l*^^?™^ °^«aU«i 

Die Abfrage der erfmdimgsgemJiBen Anordmmg erfolgt in rva Schritten: 

A^nowendigenPeriodenai^-l) .aa^K^ST 
Z Die im Baadement erzeugten OberHichecweflenpakete erouKnanden T^dferfTnf^l™. 
elektrischeSig^dfe^OberlageniBezeiclm 

Wa^slwhing nrfschw dm beaenTapjSfat^imterVenadS^^l^&ni^S^ 
undDiaiprangjeiitflto^ttirf^^ 

S(«,aj) - sgn(ai) . sgn(aj) • minfla4|ajD 

lap ergeben ach diskrete Zettscbntte, ta deaea das Verbalten butt Model! ais hmstant «n«>nAm*^J£i 
Daher wird zttr Veremfacfamig das Vcriulten our in diesw d^^AS^JrhSSSS S^??^^^ 1 

O(io) =HS(<h>«d +^(«b^) +^(^) +^(^ +S(<26*5) + 39 
^(^1^2) + +S(a h « i ) + 

SOfctfj) +<y(«b04) 4-^(^05) + 

+ S0r*«5> + as 

Ah^Sl^iS^^^^ 11 ^? 116 T? 5 ^* herai * die benachbarte IncEzes habe*. Sir welche der 

S(°u*3) +S(a h ad +S(a b a£ + 
+£(02^5) + 

Berecfaaungsvorscfari^ u«i z^iiscnnn 1 Kanndamit aos der 

I 55 

^ 60 

<>.-./ = Ow+i+^I^C^.-y) 

65 

Der verallgemeinerte Moddlsatz fur ein Bauetement mit a Taps wird dureh die Forme. 
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beschrieben. Da das Gtekhungssystem unterbestinimt ist, wird die Losung fur ein Tap gemaB Formd 

ax-= ±max(]a4) 

festgdegt 

KCt Hflfe dieses Gteichtmgssystems lifit sich em Layout fur eine beliebige Signalf olge berechnen, mdem man 
fur den Vektor 0 — (0» Ou ... » Oa-i) die Stgnatwerte fur die Zeitschritte 0 bis n— 1 vorgibt und das 
Qetchungssystem nach at aufldst Fur den einfachen Fall ernes bmaren PSK-Stgnab wind den Werten der 
Wert +1 oder- lzugeoninetentsprechendderPhflseola^des 

Die Erfindung wird im folgenden anhand ernes Ausfahrungsbeispides naher erlautert la der zugehSrigen 
Zeichnangzetgen: 

Fig. 1 eine schematische Darsteflung der erfindmigsgeinaBen Anordntmg; 

Fig.2dieSigualfolgebdderAbfrageiiac^ 

Fig.3emeAizsfiihnm^omaisTem 

Fi& 4 den Ernsatz in emem oralitgebundenenMe&system. 

Wie ana der in Fig. 1 dargesteflten Priiizipanordntmg erncfadich ist, besteht die erfindmtgsgemaBe Anordnung 
aus einem wteixfigitatoaiufl» 

ttber einen SignaEbus eJefctrisch verbunden smd Die dort dargestelhe gruncflegende Anordntmg der gewichteten 
InterdigfahrandlerbenWetsich 

gemifi der in Fig. la d^rgestefiten Formentlang emer Synimetriefinle tentriert ansgerichtet oder gemiB der In 
Fig. lb dargestdben Ausrichtungsvariante am Rand ausgerichtet t>fe dargesteflte Anordnmtg der Wandler im 
gleichen Atetand ist nicfat iwingend notwendig; vereinfadit jedochdie Berecnmmg des Layouts. Die 

zum Zweck der Erzeugung ernes Codes unterschiedtichen Aperturen a0 ... a5 der Anzapfungen smd in der 
DarsteOuttg sfchtbar. 

Die Aperturen der Wandler end deren AbstSnde roemander, die sicb am emem bestimmteQ Bererfinttngsver- 
fahren ergeben, bestimmen in Verbindung mh dem weher unten ausgefthrten Ansteuerungsverfahren einen 
ZdentifflcatMnseode in Form etnes p basenoodierten Signals (PSK). 

Fig. 2 zdgt eine schematische Darsteflung des zehfc&emVeriattfi^eserfmdoiigs^ 
amBeis^ddermFfclgereigtenStrttltturen^ 
wefle den Abstandzwischeh zwei benachte 

Zur Abfrage eines Mefiwertes each dem erfindungsgemaSen Verfahren erzeugt in der Anordntmg eine 
bestimmte Anzahl von hodifrequenfcen, stotisformigen Schwingtmgen (Burst) eine oder mehrere aknstische 
OberHScbenwellea Die LBnge des Bursts sorgt fQr einen quasistatischen Zustand mnerhalb dkser Anordntmg. 
Nach dem Abschah^ des Anregangsbm^ 1st tf^ 
wettegespdcherteEnergieztirikta 
entstehenden elektrischen Teibignale gebildet 

Das entstandene Signal ist phasenoodiert tmd enthalt neben dem Edenmikationscode bei Bedarf eine MeB- 
wertmformatton. 

Fig. 3 erlautert den Ensatz der erfindttngsgemaBen Anordnung in einem drahtlosen Tenmeratur^^eBsystem, 
Die Eurwirktmg einer physikafischen GrdBe (hier z. B. derTemperatur) verumcht eine Anderung der Ansbret- 
tungsgeschwindigkeit der aknstiscben Oberfi^chenwefl e and ist als Andertmg der reititchen Abstlnde 2wischen 
defmierten TeHen Edentinlcatk)^ 

Fig. 4 zeigtden Ginsatz der erfindungsgemaBen Anordnung in einem drahtgebundenenMefisystem mit einem 
Zweidraht-Bus. 

Patentanspruche 

1. Elektroakususches Banelement mit Identifications- und/ oder Sensorfunktbnen,das eaten elektroalcusii- 
schen IntenCgitalwandler und em Piezoddctrifctmi enthalt, dadarch gekennzeichnet, daB der Interdigital- 
wandler mindestens zwd in Rdhe angeordnete Anzapfungen aufweist, die fiber einen Signalbus dektrisch 
verbunden sind und dafi jede Anzaphmg mit einer Apertur gewichtet ist» wobei die Aperturen und die 
Abstinde der Anzapfungen so bemessen sind^daB sich ein Idenn^eningscode ergibt 
1 Hektroakustisches Banelement nach Anspruch \, dadurch gekennzetchnet* dafi mindestens zwei Baude- 
mente in Form einer Parallelschaltung mttetnander verbunden sind 

a. Verfahren hit Femidentifikation mit einem defctroakustischen Baudement, in dem ein elektroakustischer 
Interdigital wandler and ein Piezodektrikum enthahen sind, dadurch gekennzeichnet, daB folgende Verfah- 
rensschritte ausgef Qhrt werden: 

— Erzeugen dner akustischen Oberflachenwelle durch Anlegen einer bestimmten Anzahl hochfre- 
quenter.anusfBnnigerSchwingungen, 

— Erzeugen eines phasenoodierten Signals im Bauetement durch UberUgerung der Wechsetwirkun- 
gen der an den gewichteten Anzapfungen der Interdigitaktruktur entstehenden Telktgnale und, 

— Auswerten des Signals. 
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Abstract 

The object of the invention is to provide an electroacoustic 
component having identification and/or sensor functions and a method of 
remote identification with said component, in which only one interdigital 
5 converter and only two lines are required. 

In accordance with the invention that object is attained in that the 
interdigital converter has at least two tappings which are arranged in a 
row and which are electrically connected by way of a signal bus and each 
tapping is weighted with an aperture, wherein the apertures and the 
10 spacings of the tappings are such as to afford an identification code. 

The invention concerns an electroacoustic component having 
identification and/or sensor functions which includes an electroacoustic 
interdigital converter and a piezoelectric and a method of remote 
identification with the electroacoustic component. 

15 Description: 

The invention concerns an electroacoustic component with 
identification and/or sensor functions, which includes an electroacoustic 
interdigital converter and a piezoelectric, and a method of remote 
identification with the electroacoustic component. 

20 It relates to passive components which operate on the basis of the 

principle of surface acoustic waves. They combine identification and 
sensor functions and are wire-connected or interrogatable by way of a 
radio section. 

Telemetry sensor systems are used in wide areas of technology. 
25 They make it possible to detect measurement data at locations which 
involve difficult access or which are surrounded by attacking and 
aggressive media. Conventional systems based on electromagnetic 
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transponders or active electronic units permit either only short 
interrogation distances or require an energy supply at the measurement 
location. Those properties are a matter of disadvantage in terms of 
ensuring a long service life and maintenance-free operation. In addition 
5 disposal of the galvanic elements which are usually used for power supply 
purposes gives rise to problems. 

Remotely interrogatable systems are also required for the 
identification of articles or persons. For both areas of use, it is known to 
use components which operate on the basis of surface acoustic waves. 

10 They permit operation in the form of passive sensors or as so-called "ID- 
tags" without their own energy source. 

Surface wave arrangements operate on the basis of piezoelectric 
properties of substrates or layers. Mechanical waves are generated on 
those substrates or layers by means of electrical stimulation, by 

15 electroacoustic interdigital converters, and the mechanical waves are 
propagated along the surface. 

In the arrangements known in the state of the art, those waves are 
converted into an electrical signal again at another location, with a further 
interdigital converter. The appropriate choice of converter structures or 

20 the use of additional structures makes it possible to influence the electrical 
output signal (signal processing). Physical factors which act on the 
surface acoustic wave modify the speed of propagation thereof. That is 
the basis for the option of using SAW-components as sensors. Structures 
which are frequently employed are surface wave resonators or delay lines 

25 with or without weighted converters or reflection arrangements. 

The known arrangements for identification purposes, which are 
equipped with reflection banks, are operated with pulses and in turn send 
back a sequence of pulses which, by virtue of different spacings in respect 
of time, contains an item of identification information similarly to a bar 

30 code. A disadvantage in this respect is, that this information signal is 
susceptible to trouble in the transmission channel. Unwanted reflection 
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phenomena in the HF-transmission section or superimposition phenomena 
in respect of the signals of various components can result in 
misinterpretations. In addition, a large band width is required for such 
signals, and that gives rise to problems in particular in terms of complying 
5 with statutory requirements. 

Other known arrangements operate with tapped delay lines. They 
are capable of generating phase-coded signals (PSK: Phase Shift Keying). 
Those signals are advantageous in regard to subsequent signal 
processing. The component structures used for this purpose comprise an 

10 input converter and output converter which are electrically separated from 
each other. Actuation thereof requires three connections or terminals or 
(in the case of separate ground) four connections or terminals. Use in a 
radio remote-controlled telemetry system therefore requires complicated 
and expensive decoupling of input and output if only one antenna is to be 

15 used for both signal paths. 

The object of the invention is to provide an electroacoustic 
component with identification and/or sensor functions and a method of 
remote identification with that component, in which only one interdigital 
converter and only two lines are required. 

20 In accordance with the invention that object is attained in that the 

interdigital converter has at least two tappings which are arranged in a 
row and which are electrically connected by way of a signal bus and that 
each tapping is weighted with an aperture, wherein the apertures and the 
spacings of the tappings are such that an identification code is afforded. 

25 A variant of the configuration involved is provided if at least two 

components are connected together in the form of a parallel circuit. 

The method according to the invention for remote identification with 
electroacoustic component involves the following method steps: 

- producing a surface acoustic wave by applying a given number of 

30 high-frequency, sinusoidal oscillations, 
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- producing a phase-coded signal in the component by 
superimposition of the interactions of the partial signals occurring at the 
weighted tappings of the interdigital structure, and 

- evaluation of the signal. 

5 In a development of the method for implementing sensor functions, 

in addition the signal produced is influenced by a physical parameter to be 
ascertained and thereafter evaluation of the signal is effected to ascertain 
the condition to be determined of that physical parameter. 

The arrangement according to the invention and the method 
10 according to the invention are distinguished by a series of advantages: 

1 Encoding is effected by means of phase-code signals which 
can be such that they are substantially insensitive to trouble and 
disturbance and permit simultaneous operation of a plurality of 
arrangements without the various signals influencing each other 

15 ("orthogonal" codes). 

2 The band width of the excitation burst is indirectly 
proportional to its extent in respect of time. Setting a given band width 
can thus be observed by virtue of choice of the appropriate burst length. 
The response signal of the arrangement according to the invention is of 

20 such a low amplitude that its greater band width is not significant, in 
regard to the statutory requirements. 

3 The arrangement according to the invention represents a 
component with only two terminals and is therefore particularly suitable 
for use with two-wire lines or wireless actuation by way of antennae. 

25 Interrogation of the arrangement according to the invention is 

effected in two steps: 

1 A number of high-frequency oscillations (sine burst) is 

emitted and produces in the SAW-component one or more, surface 

acoustic wave packets. The excitation must act on the component for 
30 such a period of time that a quasi-stationary condition can occur. If the 

number of taps is denoted by n and the number of wave periods per chip 
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is denoted by m, then the minimum number of the periods necessary for 
excitation is (n-l)m. Thereafter the excitation is abruptly switched off. 

2 The surface wave packets produced in the component 
produce at the taps which they pass once again electrical signals which 
5 are mutually superimposed. If the number of taps which a given wave 
packet has produced is denoted by i and the number of taps which that 
wave packet receives is denoted by j, then the interaction between the 
two taps is S(ai, aj), disregarding reflection, diffraction and attenuation 
influences and further effects in accordance with the following 
10 relationship: 

S(a,, aj) = sgn(a,)-sgn(aj)7nin(|a,|, |aj|) 

The partial signals produced by those interactions are added on the 
signal bus line (the connecting line of the tappings of the interdigital 
converter). By virtue of the identical spacings between the taps, there are 
15 discrete time steps in which the behavior is assumed to be constant, as a 
model. Therefore, for simplification purposes, the behavior is considered 
only in those discrete spacings. The model for the summed signal on the 
signal bus line in the first time step is in accordance with the following: 
O(to) = 2 (S(ao f aO + S(a 0/ a 2 ) + S(a 0 ,a 3 ) + S(a 0 ,a 4 ) + S(a 0/ a s ) + 
20 S(a lf a 2 ) + S(a!,a 3 ) + S(a lt a 4 ) + S(a lt a 5 ) + 

S(a 2 ,a 3 ) + S(a 2 ,a 4 ) + S(a 2 ,a s ) + 
S(a 3 ,a 4 ) + S(a 3 ,a 5 ) + 
S(a 4 ,a s )) 

In the next time step O(2to), all partial signals drop out, which have 
25 adjacent indices, for which the spacing between transmitting and receiving 
tapping (tap) is therefore AX; That accordingly gives the calculation rule 
for the second time step, as follows: 

O(to) = 2 (S(a 0 ,a 2 ) + S(a 0 ,a 3 ) + S(a 0 ,a 4 ) + S(a 0 ,a 5 ) + 
S(a x ,a 3 ) + S(a!,a 4 ) + S(a lf a s ) + 
30 S(a 2 ,a 4 ) + S(a 2 ,a 5 ) + , 

S(a 3 ,a 5 )) 
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The paired interactions occur in the time step with the number i, 
that is to say between the taps, which are at least iAx from each other. 
The calculation rule for the time step i can thus be recursively derived 
from the calculation rule for the time step i + 1. 

0„, x =2S{a,a n _ x ) 

0„_ 2 =0^+2.f j S(a n a i+n _ 2 ) 

5 

;(/=u,...,«) 

0^ = 0^ +2.^3(0^0^) 

(-0 

The generalized model set for a component with n taps is described 
by the following formula: 

O(to) = O(2to) + 2(5(30,30 + S(a lt a 2 ) + S(a 2 ,a 3 ) + S(a 3 ,a 4 ) + 
S(a 4 ,a 5 )) 

10 As the equation system is underdefined, the solution for a tap is 

established in accordance with the formuls: 
a x = ± maxdajl) 

By means of that equation system, it is possible to calculate a 
layout for any signal sequence by a procedure whereby the signal values 
15 for the time steps 0 through n -1 are preset for the vector 0 = (O 0 , Oi, 
O n -i) and the equation system is solved in accordance with a,. For the 
simple case of a binary PSK signal the value +1 or -1 is allocated to the 
values Oj, according to the phase position of the desired signal of O or n. 
The invention is described in greater detail hereinafter with 
20 reference to an embodiment. In the drawing: 

Figure 1 is a diagrammatic view of the arrangement according to 
the invention,. 

Figure 2 shows the signal sequence in the interrogation operation in 
accordance with the method of the invention, 
25 Figure 3 shows an embodiment in the form of a temperature 

sensor, and 
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Figure 4 shows use in a wire-connected measuring system. 
As can be seen from the arrangement which is shown in principle in 
Figure 1, the arrangement according to the invention comprises an 
interdigital converter with a variable number of tappings which are 
5 arranged in a row and which are electrically connected by way of a signal 
bus. The basic arrangement illustrated therein of the weighted interdigital 
converters is disposed on a substrate surface. The converters are 
desirably oriented in centered relationship along a line of symmetry in the 
form shown in Figure la or they are oriented at the edge in accordance 

10 with the alternative orientation configuration shown in Figure lb. The 
illustrated arrangement of the converters at equal spacing relative to each 
other is not absolutely necessary but it does simplify calculation of the 
layout. The apertures aO ... a5 of the tappings, which are different for the 
purposes of producing a code, are clearly visible in the drawing. 

15 The apertures of the converters and their mutually spacings which 

arise out of a given calculation method, in conjunction with the actuation 
method set forth hereinafter, determine an identification code in the form 
of a phase-coded signal (PSK). 

Figure 2 is a diagrammatic view of the variation in respect of time of 

20 the actuating method according to the invention using the example of the 
structures shown in Figure 1. In this case to denotes the time in which the 
surface acoustic wave covers the distance between two adjacent 
converters. The abscissa is divided into multiples of to. 

For the purposes of interrogating a measurement value using the 

25 method in accordance with the invention, in the arrangement a given 
number of high-frequency, sinusoidal oscillations (burst) produces one or 
more surface acoustic waves. The length of the burst provides for a 
quasi-static condition within that arrangement. After the excitation burst 
is switched off, the arrangement is in a position to return the energy 

30 stored in the surface acoustic wave. In that case that signal is formed by 
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superimposition of the electrical partial signals which occur at the 
converters. 

The signal produced is phase-coded and if necessary besides the 
identification code includes an item of measurement value information. 
5 Figure 3 illustrates use of the arrangement according to the 

invention in a wireless temperature measuring system. The action of a 
physical parameter (here for example temperature) causes a change in 
the speed of propagation of the surface acoustic wave and can be 
measured as a variation in the spacings in respect of time between 
10 defined parts of the identification code, for example the spacings between 
the edges. 

Figure 4 shows use of the arrangement according to the invention 
in a wire-connected measuring system with a two-wire bus. 

15 Claims 

1. An electroacoustic component with identification and/or 
sensor functions, which includes an electroacoustic interdigital converter 
and a piezoelectric, characterized in that the interdigital converter has at 
least two tappings which are arranged in a row and which are electrically 

20 connected by way of a signal bus and that each tapping is weighted with 
an aperture, wherein the apertures and the spacings of the tappings are 
such that an identification code is afforded. 

2. An electroacoustic component as set forth in claim 1 
characterized in that at least two components are connected together in 

25 the form of a parallel circuit. 

3. A method of remote identification with an electroacoustic 
component in which there are included an electroacoustic interdigital 
converter and a piezoelectric, characterized in that the following method 
steps are effected: 
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- producing a surface acoustic wave by applying a given number of 
high-frequency, sinusoidal oscillations, 

- producing a phase-coded signal in the component by 
superimposition of the interactions of the partial signals occurring at the 

5 weighted tappings of the interdigital structure, and 

- evaluation of the signal. 

4. A method according to claim 3 characterized in that in 
addition the signal produced is influenced by a physical parameter to be 
ascertained and evaluation of the signal is effected for ascertainment of 
10 said physical parameter. 
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